Treatment with a novel poly(ADP-ribose) glycohydrolase inhibitor reduces development of septic shock-like syndrome induced by zymosan in mice.
Poly(ADP-ribose) is synthesized from nicotinamide adenine dinucleotide by poly(ADP-ribose) polymerase (PARP) and degraded by poly(ADP-ribose) glycohydrolase (PARG). The activation of the PARP/PARG pathway has been found in a variety of animal models of diseases, including septic shock-like syndrome. We have previously demonstrated that PARP inhibition by 3-ami-nobenzamide or GPI 6150 ameliorates multiple organ dysfunctions induced by zymosan. In the present study, we investigated whether similar effect could be achieved through PARG inhibition to break the cycle of poly(ADP-ribose) turnaround. Experimental study. University laboratory. Male CD mice (20-22 g). We tested the effects of GPI 18214 (40 mg/kg intraperitoneally bolus), a novel and potent PARG inhibitor, at 1 and 6 hr after zymosan (500 mg/kg, administered intraperitoneally as a suspension in saline) on the development of septic shock-like syndrome in mice. Organ failure and systemic inflammation in mice were assessed 18 hrs after administration of zymosan and/or GPI 18214 and monitored for 12 days (for loss of body weight and mortality). At 18 hrs after zymosan administration, we found a significant increase of peritoneal exudates, leukocyte infiltration in peritoneal cavity as well as an infiltration of neutrophils in lung and ileum tissues and subsequent lipid peroxidation, and increased production of plasma tumor necrosis factor-alpha and interleukin-1 beta. Furthermore, zymosan administration induced significant liver, lung, pancreas, intestine, and kidney dysfunction as well as a systemic toxicity and significant loss of body weight. At the end of observation period (12 days), 90% of zymosan-treated mice were dead. GPI 18214 (40 mg/kg intraperitoneally, 1 and 6 hrs after zymosan) treatment significantly reduced peritoneal exudates, inflammatory cell infiltration, and organ injury and mortality rate in zymosan-treated mice. This study supports early studies that show efficacy from blocking the poly(ADP-ribose) pathway in septic shock-like syndrome model. It provides evidence that GPI 18214, a PARG inhibitor, attenuates the degree of zymosan-induced nonseptic shock in mice, suggesting that PARG may be an alternative therapeutic target for shock treatment.